Known to Hartlib by 1649
The group o f persons connected with Lady Ranelagh is important. In 1644, when R obert Boyle returned to England, she was already the niece o f Mrs Moore, who married John Dury in the following year. Lady Ranelagh was also the sister-in-law o f Sir John Clotw orthy and his wife Margaret. All these persons had been known to Hartlib for some years. It is most likely that Benjamin Worsley, too, was known to the Boyle, Jones, Clotworthy, Caulfield* families in consequence o f his position as surgeon-general to the arm y in Ireland in 1641-42 (3), but there is no evidence so far to support this probability, and his movements between 1642 and 1646 are not known to me.
From the same sources used to produce Table I it is possible to give the latest dates by which R obert Boyle became acquainted with persons therein named. They are shown in Table II . 
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The development o f Boyle's acquaintances in this group can reasonably be considered to stem from his sister Katherine, and then to have been extended through Hartlib and his acquaintances.
The first work that occupied R obert Boyle at Stalbridge, where he spent a substantial part o f his time between 1645* and 1655, was the Ethics (4), which he was writing during 1645 and 1646 (5). The various aspects o f sacred and profane love also claimed his attention (6), as well as Scripture Meditations, Occasional Meditations, and Diurnall Observations in 1647 (7)-There is nothing scientific in these, except perhaps an occasional allusion.
In the archives o f the Royal Society there is a sheet written by R obert Boyle (8), which reads as follows: The very few letters surviving from R obert Boyle's correspondence in these early years throw some further light on his occupations and interests, and make it possible to trace, albeit sketchily, their development. His letter to Isaac Marcombes 22 October 1646 (5), in addition to making mention o f his purely literary efforts, discloses his study o f 'natural philosophy, the mechanics, and husbandry, according to the principles o f our new philo sophical college, that values no knowledge, but as it hath a tendancy to use'. Boyle asks Marcombes to 'enquire a little more thoroughly into the ways o f husbandry, &c., practised in your parts; and when you intend for England, to bring along w ith you what good receipts or choice books o f any o f these subjects you can procure; which will make you extremely welcome to our Invisible College'. This is the first mention o f the Invisible College.
There is a letter written by Boyle to Benjamin Worsley, which, although unfortunately w ithout date in the printed version (10), can be confidently assigned to a date shortly after 21 Novem ber 1646. Evidence for an established degree o f acquaintanceship is given by the letter opening with the salutation 'Dear M r W orseley', and a reference to his silence. Boyle says: 'I hoped my retreat to this solitude [Stalbridge] would have made me master o f leisure enough to entertain m y own banished thoughts, and perfect some lame discourses I brought hither with me, to that purpose.' Boyle found, however, that it was necessary to pay some attention to the proper management o f his estate, concerning which matter he says: 'M y grand employment, in my spare hours, is to catechise my gardener and our ploughmen concerning the fundamentals o f their profession.' He has not forgotten his 'promise to transmit to you any thoughts or experiments o f mine, that I shall judge conducible to the furtherance o f your great design, and the enabling you to do for the great world, what the chairman o f the physicians has done for the little, publish a discourse de usu partium'.This is a reference to Ga physician, whose works include
De partium corporis Worsle * Perhaps it was started in 1652 and resumed in 1654 after Boyle's return from Ireland. He was there from June 1652 till July 1654 apart from two months in 1653. published nothing under his own name, though a tract on trade ( Advocate) signed Pliilopatris is ascribed to him.
In a letter written from London 20 February 1646/7 to Francis Tallents o f Cambridge, Boyle says 'that the corner-stones o f the Invisible, or (as they term themselves) the Philosophical College, do now and then honour me w ith their company'. He praises their knowledge, broad outlook, and universal good-will; and regrets 'there is not enough o f them ' (11). This is the second reference to the Invisible College.
A fragment of a letter 6 March 1646/7 to his sister Katherine shows that Boyle was at this time assembling chemical equipment at Stalbridge; he bemoans the disaster to his great earthen furnace during transport thither (12 (15) . At the close o f the letter he says: 'I often divert myself at leisure moments in trying such experiments, as the unfurnishedness o f the place, and the present distractedness o f m y mind, will permit me' (16) . This letter for the third and last time mentions the Invisible College.
It is convenient to mention here another letter from Boyle to Hartlib. It is undated; and the rather modest tone suggests that it is probably o f early date, and assignable to this period. Boyle desires and expects 'an account o f the projects and successes o f that college, w hereof God has made you hitherto the midwife and nurse.. . . I will stint my requests to your Utopian intelligence . . . you do not disdain the meanest workm an, that is but willing to lay some few stones towards the building o f your college (47). These words clearly refer to some project o f Hartlib's conception, having no connexion with the Invisible College. Hartlib was interested in so many schemes for the advance m ent o f learning and for the public good, that no conclusion can be made as to w hat is referred to here.* Hartlib writes to Boyle on 16 November 1647 about his office o f communications 'especially in reference to universal learn ing', and mentions Sir Cheney Culpeper's support thereof. He introduces W illiam Petty by sending Boyle the design o f the History of Trades (17) , a w ork projected by Petty, but never completed (100).
These letters confirm Boyle's constant and continued interest in moralistic and utopian subjects; they show also his increasing interest in natural philo sophy in the true wide sense o f the term ; and the first steps towards becoming an experimentalist. These early letters contain the sole mention o f the Invisible College or the Philosophical College about which so much has been written and conflicting opinions expressed as to its identity w ith the London and Oxford groups o f virtuosi, who at a later date were original Fellows o f the Royal Society (19) . In this connexion it is again instructive to consider at what time those individuals connected with the London group o f 1645 or the Oxford group o f 1648-9 became known to Samuel Hartlib and R obert Boyle. From the same sources as before it is revealed that all the individuals men tioned by Wallis or Sprat, whose accounts concerning the origins o f the Royal Society have been quoted and appropriately commented upon elsewhere (19) , became known to Hartlib later than those named in Table I , as far as can be ascertained. The dates are given in Table III . It is also note w orthy that all the persons we are dealing with became known to R obert Boyle at a later date than to Hartlib. Although the true dates are unquestion ably somewhat in error (in that they are not early enough), yet the order o f appearance o f the individuals is probably nearer the truth as well as being more significant. There is one notable exception, namely W illiam Petty, who was doubtless introduced by Pell to Hartlib in 1646, and then by the latter to Boyle in 1647. Petty is the only one o f these concerning w hom there is any surviving record, as yet known, of having been in contact with R obert Boyle before his departure for Ireland in June 1652. John Wilkins was certainly known to Boyle by 1653; Ralph Bathurst by 1655; George Ent by 1656; John Wallis by 1659. Boyle's settlement at Oxford after 1654 would have rapidly made him known to all in Table III In the opinion o f the present writer the Invisible College or the Philo sophical College, mentioned only three times by R obert Boyle during 1646-7,* has no connexion with those virtuosi who are mentioned by Wallis and Sprat in their accounts o f the origin o f the Royal Society relative to the years 1645 or 1648-9. Pertinent remarks on the absence o f Hartlib's name in these accounts are made by H. Dircks (101). The name Invisible College is perhaps a jeu d' esprit on the part o f Boyle to describe a small group o f pers interested in the utilitarian aspects o f natural philosophy, and calling them selves the Philosophical College. It has even been suggested that the name Invisible College was a conceit inspired by Boyle's stay in Italy (48). The period was one in which many proposals and designs for academies or colleges were advanced by individuals or small groups for the purpose o f acquiring or disseminating knowledge in various ways. Bacon, Hartlib, Comenius, Dury, Hall, Petty, Cowley, Evelyn are only some o f those who made proposals o f this sort. As to the composition o f the Invisible College, its members are anonymous, but the present writer suggests that besides Boyle, Benjamin Worsley was another. He had sufficient medical knowledge to be surgeongeneral to the army in Ireland 1641-2. He applied for a patent relating to saltpetre in 1646. He was interested in the distillation o f essential oils and aromatic waters, and in 1649 when the Durys were in straightened circum stances he was willing to instruct Mrs D ury in the art, as she was contem plating setting up a shop to sell such products (21) . The Durys had an interest in some mining projects, and there was correspondence with Worsley in 1648-9 w ith a view to co-operation (22; 52). There is a letter 15 March 1649/50 signed by Boyle, W orsley, Hartlib, D ury and others addressed to Cressy Dym ock relating to experiments w ith manure and engines o f motion (23) . His interest in experiments bordering on the alchemical is referred to later. W orsley was also competent to enter into theological discussions, and his opinions on these matters were valued (24) . He was in sympathy with Hartlib's various schemes, and tried to get the income from certain forfeited lands in Ireland devoted to the advancement o f universal learning; this was in 1656-8 (25) . It may be said that W orsley's interests and activities were both utopian and utilitarian. W orsley may, therefore, in these early years have played a significant part in the development o f Boyle's scientific interests.
Can it be that this Philosophical College o f 1646-7 comprised Boyle, W orsley, D ury and some others who were interested in utilitarian projects because o f their potentially profitable nature; and was it Invisible because such activities were not compatible w ith their other publicly better known utopian schemes, even if the profit from those activities were to be used in furthering the utopian schemes? The conjunction o f Boyle, W orsley and D ury in the activities o f Stirke (vide infra) is perhaps not w ithout significance in this respect. The rum our at a later date that Mrs D ury contemplated engaging in retail trade provoked surprise if not disapproval that she could stoop so low (26) .
During 1648 R obert Boyle travelled extensively, so he could not have been able to devote any long period to experimental work. Furthermore there were the disturbances o f the Second Civil W ar from May to August. From the end o f February to the beginning o f April he was in the Netherlands, whither he went not only to view the country, but also to accompany his brother Francis and sister-in-law back from The Hague (27) . His stay in this town provided subjects for some o f the Occasional Reflections, as for example those 'Upon a Courts being put into M ourning.* Hague 1648', and 'Upon * It would seem that the court was still in mourning for Prince Frcderik Hendrik, the stadtholder, who died 17 March 1647 N.S. The only other cause for mourning in this period would have been for Katharine Belgica, a half-sister of the former. She died 12 April 1648 N.S., but Boyle had left the country by Easter Day (12 April N.S., or 2 April O.S.). Informa tion communicated by Dr Maria Rooseboom and supplied by the officials of the Archives of the Royal Family at the Hague.
the Shop o f an ugly Painter rarely well stor'd with Pictures, o f very handsome ladies. At the Hague'; and the return journey on 'Sailing betwixt Roterdam and Graves-end on Easter-day 1648', when he found 'a real storm a very troublesome and uneasie thing', provided 'Looking through a Perspective Glass upon a Vessel we suspected to give us Chase, and to be a Pyraf (28) . At Leyden he 'was brought to the top o f a tower,* where in a darkened room . . . a convex glass, applied to the only hole, by which light was permitted to enter, did project upon a large white sheet o f paper, held at a just distance from it, a lively representation o f divers o f the chief buildings in the tow n' (29). At Amsterdam he visited in his own house Manasseh ben Israel (1604-1657), Jewish theologian, and petitioner to Cromwell for readmission o f the Jews into England, w hom Boyle described as 'the Greatest Rabbi o f this Age' (30). This was not the first time Boyle had consorted w ith Jews in order to learn more about their religion; he had done the same in Florence in 1642. He observed, 'that in Holland it is usual, as I have seen m y self, to mingle sheep's dung with their cheeses, only to give them a colour and a relish' (31) . O n 9 May 1648 Hartlib thanks Boyle 'for your new discoveries in anatomy, and enquiries o f other useful and ingenious knowledges' (18), a remark which is more likely to refer to Boyle's report on what he had seen in Holland, than to any results o f his own investigations. The mention o f anatomy suggests that he most probably visited the Anatomy School in Leyden. J This visit to Holland no doubt gave rise to the oft repeated mis statement that R obert Boyle studied at the University o f Leyden (49).
During June and July 1648 Boyle was in London. A letter from Petty dated 21 June and written in flattering terms, dedicates his invention o f the Double W riting Instrument (32) to Boyle, to w hom he clearly regards himself as inferior, and concludes thus: 'For m y study and ends being enquiries into nature, and useful arts, and finding how ill my abilities to make experiments answer my inclinations thereto, I knew no readier way to become fat in that kind of knowledge, than by being fed w ith the crumbs, that fall from your (34) . The plan was not accomplished, for in fact Broghill was won over to the support o f Crom well (35) . In the same m onth he commenced a miscellaneous collection o f theological aphorisms (51). The only available letter from Hartlib to Boyle in this year reports his endeavours as to 'how M r Petty may be set apart or encouraged for the advancement o f experimental and mechanical knowledge in Gresham College' (36). In July Boyle was ill o f the ague, yet visiting his brothers, and working on his writings (37), which included 'An Invitation to Communica tiveness' (40) . In August he was at Stalbridge recuperating and 'drawing a quintessence o f w orm w ood (for m y particular use)'. He refers to moral specu lations occasioned by his chemical pursuits, and a probable discourse on the theological use o f natural philosophy. 'Vulcan has so transported and bewitched me, that as the delights I taste in it, make me fancy m y laboratory a kind o f Elysium . . . I there forget my standish and my books' (38). He was in London in December, and the letters written thence to relations are not informative about his activities.
The only letter for the year 1650 is from Boyle to Hartlib. W ritten on Mayday from Stalbridge it shows him to be much occupied with personal affairs (39). He was granted a pass in July to go into Ireland (53), where presumably he stayed for some time attending to his private affairs, for his movements and activities during the following months are uncertain.
It was between 29 November 1650 and 16 January 1651 that he made the acquaintance o f George Stirke through R obert Child. Stirke (?i 628-i 665 M.A., Harvard. Empiric) (93) (94), was greatly interested in and worked intensively on the transmutation o f metals, the preparation o f the alkahest, and medicines, references to which occur in H arthb's papers, and reveal Boyle's close interest in Stirke's w ork (42).
From the early part o f January 1651 Boyle was in frequent communica tion with Stirke, whose activities he reported to Hartlib. Stirke prescribed for Boyle one o f his (Stirke's) preparations for curing the stone in the kidneys (54). Boyle reported on Stirke's preparation o f the liquor alkahest saying it would take two to three months to complete (55). Stirke was reported to be working on a new cure for consumption (56); to have a medicine for fevers (57); and was going to refute Vaughan (58). The remains o f a letter written by Stirke later than 29 April 1651 almost certainly to Boyle describes various chemical processes, and mentions his extractions o f gold and silver out o f antimony and iron, which some gentlemen solicit him to continue. Worsley was one o f the gentlemen who tried to persuade Stirke to turn the process to immediate profit; but Stirke was quite unwilling to collaborate with W orsley and his associates, who claimed to be able to perform similar feats (60). Stirke considers that his processes are superior; that he has no need o f partners, and 'in a thing which I could command as a master, I would not w ork as an amanuensis' (59). About this time John D ury saw the extraction o f antimonial gold by Stirke (60). It is notew orthy in this connexion that Dury, Hartlib and Clodius signed a pact-Christianae Societatis Pactum-on 18 August 1652 in which it is stated 'that their joint efforts to promote the public good were not to injure or prejudice anyone, and that their efforts were to help Stirke and serve his honour and advantage' (61). There seems to be little doubt about one o f the reasons for the interest shown by Hartlib, D ury and W orsley in Stirke's processes; they hoped thereby to finance their lofty schemes for public good. A letter written in April 1652 by D ury to Hartlib confirms this; it expresses the hope that Stirke 'would set upon " the lucriferous experiments which God hath put into his hand," and so promote "his own comfort" and "the accomplishment o f our joint public designs" ' (62).
In January 1651 Hartlib noted Boyle's opinion on the utility o f micro scopes (41). This year is notew orthy for the publication by Nathaniel Highmore (1613-1685 M .D., Oxon. Physician) o f The History of , which carries a dedication dated 15 May 1651 to Boyle, o f w hom Highmore says: 'You have, Sir, so inricht your tender years w ith such choice principles o f the best sorts, and even to admiration managed them to the greatest advantage; that you stand both a pattern and a wonder to our Nobility and Gentry . . . you have not thought your blood and descent debased, because married to the Arts. You stick not to trace Nature in her most intricate paths, to torture her to a confession; though w ith your own sweat and treasure obtained/ Highmore was a neighbour o f Boyle, and practised at Sherborne, near Stalbridge; a fact which is sufficient to explain how the dedication came to be made to Boyle. In Novem ber 1651 Boyle was at Twickenham, near London, where he w rote another o f his polite letters to John Mallet (43).
By the latter part o f 1651 Stirke was w orking in the laboratory at St James's Palace, whence he w rote several letters to Boyle (44), who in these and subsequent months moved between Stalbridge, London and Leese. Unfor In January 1653 Boyle writes again to John Mallet one o f his polite letters discoursing on grammars and divinity (69). On 15 April Petty writes a letter in which Boyle is severely taken to task for his continual reading, for his brothers and friends consider he does so to excess and to the prejudice o f his health. Petty says it is unnecessary, as Boyle is so accomplished that he has no need for 'other men's loquacity'. Boyle is reproved for 'your apprehension o f many diseases, and a continual fear, that you are always inclining or falling into one or the other', this fear being in itself a disease 'incident to all, that begin the study o f diseases'. Boyle is indicted for 'practising upon yourself with medicaments (though specificks) not sufficiently tried by those, that administer or advise them '. Though Petty feels that none o f his arguments will alter Boyle's habits, he prays that no evil consequence may come o f them (70).
Boyle interrupted his stay in Ireland to be in England during August and September, when he m et John Wilkins, then W arden o f W adham College, Oxford. It is not too much to believe that this meeting was the outcome o f talks with Petty, who before going to Ireland was in 1651 anatomy professor in that university. W ilkin's letter o f 6 September says: 'I should exceedingly rejoice in your being stayed in England this winter, and the advantage o f your conversation at Oxford, where you will be a means to quicken and direct our enquiries. And though a person so well accomplished as yourself, cannot expect to learn any thing amongst pedants, yet you will here meet w ith divers persons, who will truly love and honour you . . . If I knew w ith what art to heighten those inclinations, which you intimate o f coming to Oxford, into full resolutions, I would improve my utmost skill to that purpose' (71).
O n his way back to Ireland, Boyle w rote two letters from Bristol. One to John Mallet 23 September 1653 dealing w ith leases o f property (73); the other, in lighter vein, undoubtedly to Frederick Clodius 27 September wishing him happiness in his marriage to Hartlib's daughter, and as a philosophical accompaniment he encloses 'a way to make wine to drink the bride's health' (74). There is an undated letter from Clodius to Boyle which must belong to this Irish period, as it acknowledges one o f Boyle's from Dublin. The letter answers several questions that had been raised concerning mercury, the liquor alkahest, and alchemical matters. Most likely it has reference to some o f Stirke's activities (75).
From October 1653 till the first week in July 1654 at least, R obert Boyle was in Ireland (67), where distressing conditions prevailed. Some o f these are described in his letter 22 January 1653/4 to John Mallet. Correspondence was maintained w ith Hartlib, who sent Boyle a very informative news-letter on 28 February 1653/4. It includes a long quotation from a letter sent to Hartlib by Worsley, which discloses that there has been a dispute between W orsley and Clodius; and furthermore that W orsley has 'laid all' considerations in chem istry aside, as things not reaching much above comm on laborants, or strongwater distillers, unless we can arrive at this key, clearly and perfectly to know, how to open, ferment, putrefy, corrupt and destroy (if we please) any mineral, or metal . . . seeing a natural putrefaction and corruption is the first thing in order to be done towards the making, transmuting or multiplying o f any metal. . . . In this therefore, both principally and only, I conceive learning, judgm ent, or wisdom to consist, either as to the knowledge o f true medicine (other preparations short o f this being not much to be valued) or as to the carrying on o f a higher w ork in nature. And being led by some serious con siderations to see the necessity o f this (and the smallness o f most chemical operations besides tills) the same hand o f goodness did dispose m y mind to comprehend both the possibility, and somewhat o f the way o f it, and nature o f the course concerning it... resolving not much to prefer a correspondency o f any hands, in things chemical or medicinal, unless this, as I either may be an assistant towards it, or be assisted in it. And although I may say, I see already so much in it, as to prefer it before any other natural knowledge, or perhaps, employment; yet I can find nothing very valuable or very desirable, either in myself, or others' (76). Worsley, 'that noble and high soaring spirit', as Hartlib calls him, leaves the chemical scene. Hartlib's letter reveals that Boyle was engaged on 'a short essay concerning chemistry, by way o f a de chemia & chemicis'. Stirke is 'altogether degenerated'; for the second time has been imprisoned for debt, and is now living obscurely. 'He hath always concealed and more conversation, than where you are, and both these will be necessary both to your health and your usefulness' (72). Henry Cross was an apothecary with a dwelling house on the south side o f the High Street between University College and the Three Tuns; the site is now 106 High Street.
The years 1645-1655 are regarded as Boyle's Stalbridge period, but should not imply that he passed them there quietly absorbed in study and experimental work. It was in fact an unsettled period in unsettled times. Nevertheless he devoted as much time as possible to philosophical pursuits, and was able to build up a no mean reputation. However, by 1654 the group of persons who contributed to his early development had become disrupted. Arnold Boate, Gerard Boate, R obert Child were dead; John Dury had left for the continent in 1654; George Stirke, at least, was unreliable; * The letter omits the year from the date, but the context allows it to be assigned to 1655. R. T. Gunther has printed part of this letter without indicating that the original bears no year (102). He has assigned it to 1653 [51c] no doubt on the basis of Birch's statement (85).
Benjamin W orsley was no longer interested in chemistry, and he with W ilham Petty were now engaged in public affairs in Ireland. O nlyHartlib and Clodius remained, and they seem gradually to have slipped from close association w ith Boyle, if one may judge by the surviving correspondence. It was the end o f a period. A change was needed, and the removal to O xford brought R obert Boyle within a sphere o f brilliance eminently suited to bring him to maturity. 
